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1. SCOPE

1.1 Scope. This specification defines requirenents for the
preparation and use of the National I|Inagery and Mappi ng agency’s
(NIMA) Raster Product Format (RPF) Controlled I mage Base (ClB)
dat a.

1.2 Purpose. The purpose of this docunent is to ensure the
uniformty of treatnment anong all elenents engaged in a
coordi nated production programfor the CIB
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1.3 dassification. The Controll ed | mage Base product is
currently produced at three levels of detail. The npbst common
| evel s are ten (10) neter spacing between pixel elenents and five
(5) neter spacing. CIB can al so be produced at a higher |evel of
resolution (two or one neter).

2. APPLI CABLE DOCUMENTS

2.1 GCeneral. The docunents listed in this section are
needed to neet the requirenents specified in sections 3, 4, and 5
of this specification. This section does not include docunents
cited in other sections of this specification or recomended for
additional information as exanples. Wile every effort has been
made to ensure the conpl eteness of this |ist, docunent users are
cautioned that they must neet all requirenents docunments cited in
sections 3, 4, and 5 of this specification, whether or not they
are |isted.

2.2 @Gvernnent docunents.

2.2.1 Specifications, standards, and handbooks. The
foll ow ng specifications, standards, and handbooks forma part of
this docunent to the extent specified herein. Unless otherw se
specified, the issues of these docunents are those listed in the
current Departnent of Defense Index of Specifications and
Standards (DODI SS) and the suppl ement thereto.

DEPARTMENT OF DEFENSE

SPECI FI CATI ONS
M L- PRF- 89007 - Mlitary Specification, ARC
Digitized Raster G aphics

M L- PRF-89038 - MIlitary Specification, Conpressed
ARC Digitized Raster G aphics (CADRG, wth
Amendnent 2.

STANDARDS
M L-STD- 2411 —Mlitary Standard, Raster Product
For mat ( RPF)

M L- STD-2411-1 —Regi stered Data Val ues for Raster
Product For mat

M L- STD- 2411-2 - Incorporation of Raster Product
Format (RPF) Data in National |Inmagery Transm ssion
Format (NI TF).

M L- STD- 2414 - Departnent of Defense Standard

Practice, Bar Coding for Mpping, Charting, and
CGeodesy Products

M L- STD- 2500A — M litary Standard, Nati onal
| mmgery Transm ssion Format (Version 2.0)
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(Unl ess otherwi se indicated, copies of federal and mlitary
specifications, standards, and instructions are avail able from
t he Standardi zati on Docunments Order Desk, Bldg. 4D, 700 Robbins
Avenue, Phil adel phia, PA 19111-5094.)

2.2.2. Oher Governnent docunents, draw ngs, and
publications. The follow ng other Governnent docunents,
draw ngs, and publications forma part of this docunent to the
extent specified herein.

a. DMA Technical Manual, DVA TM 8358. 1, Defense Mapping
Agency: Datuns, Ellipsoids, Gids, and Gid Reference Systens,

b. N MA Technical Report, NI MA TR 8350.2: Departnent of
Def ense Worl d CGeodetic System 1984 Techni cal Report: Paraneters,
Formul as, and G aphics for the Practical Application of WGS-84.

(Copi es of the above publication are available fromthe
Nat i onal | magery and Mappi ng Agency, Di ssem nation Division, 4600
Sanganore Road, Bethesda, MD 20816-5003.)

d. N MA Procedural Instruction NI 8955.1 (Draft),
Gui delines for Labeling CD-ROVs, Printing and Finishing of Jewel
Case Liners/Cardboard Sl eeves, and Information Booklets.

(Copi es of the above publication is available fromthe
Nat i onal | magery and Mappi ng Agency, Systens Engi neering G oup
(SE), 4600 Sanganore Road, Bethesda, Ml. 20816-5003)

(Copies of federal and mlitary specifications, standards,
and handbooks are available fromthe Standardi zati on Docunents
Order Desk, Bldg 4D, 700 Robbi ns Avenue, Phil adel phia, PA 19111-
5094.)

2.3 Non- Governnent publications. The follow ng docunents
forma part of this docunent to the extent specified herein.
Unl ess ot herw se specified, the issues of the foll ow ng docunents
that are not listed in the DODISS are the issues of the docunments
as cited bel ow.

a. Southard, D. A, 1992, “Conpression of Digitized Mp
| mages,” Conputers and Geosciences, Vol. 18, No. 9, pp. 1213-
1253.

b. Markuson, N J., July 1994, “Analysis of Conpression
Techni ques for Conmon Mappi ng Standard (CVS) Raster Data,” ESC
Techni cal Report, MIR-93B0000091.

(Application for ESC Report copies should be addressed to
El ectronic Systens Center/YV, 5 Eglin St, Hanscom AFB, MA 01731-
2123.)
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2.4 Oder of precedence. 1In the event of a conflict
between the text of this docunent and the references cited herein
(except for related associ ated detail specifications,
specification sheets, or M5 standards), the text of this docunent
t akes precedence. Nothing in this docunent, however, supersedes
applicable | aws and regul ati ons unless a specific exenption has
been obt ai ned.

3.  REQUI REMENTS

3.1 First Article. Wen specified (see 6.2), a sanple
shal |l be subjected to first article inspection (see 4.2).

3.2 Accuracy and resol ution.

3.2.1 Horizontal accuracy.

a. The horizontal accuracy of ClB data depends on the
accuracy of the ephenmeris data of the satellite capturing the
i mge source fromwhich the CIB was derived and the accuracy of
the information used to orthorectify the image. The horizontal
accuracy attribute within the CIB franme file defines the accuracy
for each frame file or areal extent.

b. Previous experience has shown that accuracies of 25
meters or better are achievable for inmagery of 10mor smaller
Ground Sanple Distance (GSD). At |least nine out of any ten
random y chosen points nensurated and conputed fromC B wll
fulfill the horizontal accuracy listed in the attribute section
for the particular inage source utilized in production.
Accuracies shall be determned relative to a 90% G rcul ar Map
Accuracy Standard (CMAS) within WGS 84 (NIMA TR 8350.2). The
accuracy error attributable to conpressing the CIB data
contributes insignificantly to the total accuracy of the product.

3.2.2 Vertical accuracy. Vertical accuracy is not
applicable to this product specification.

3.2.3 Resol ution. The resolution of the CIB data
depends on the resolution of the inmage source fromwhich the CIB
is derived and any processing steps which affect the resol ution
or GSD. ML-STD-2411-1 lists the registered data series codes
for RPF and includes the resolution of all registered CIB
products. Note that in this specification, the terns "GSD' and
"resolution"” are used interchangeably. Initial C B products wll
be produced at 5 neter 10 neter nom nal resolutions and ot her
resolutions will be produced based on source and custoner request

3.3 Datum

3.3.1 Horizontal datum The hori zontal datum for Cl B shal
e WES-84, as defined by DVA TM 8358. 1.

3.3.2 Vertical datum The vertical datumis not applicable

4
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to this product specification.

3.4 Product description. The CIB product shall conformto
M L-STD-2411. It wll be produced directly from source inages
and reformatted into a CIB franme file structure. CIB files wll
be physically formatted within the NITF nessage. CI B i nages are
grayscal e (nonochromatic), although the input for CIB may be
mul ti spectral (i.e., CIB may be derived froma grayscal e i nage,
fromone band of a nultispectral product, or froman arithnetic
conbi nati on of several nultispectral bands). Inmages wll be
processed into a CIB product with a specified resolution which
W ll be reflected in the data series code for the product
contained in ML-STD 2411-1. The processing involves projecting
the image data into the Equal Arc-second Raster Chart/map (ARC)
system grouping pixels into frames and subfranes of constant
size and vector quantization inmge conpression, as defined in
3.14. 1.

3.4.1 Exchange nedia and recording formats. The standard
Cl B data set shall be exchanged on conpact disk-read only nenory
(CO-ROM nedia. In addition, CIB may be distributed on the nedia
types specified in ML-STD 2411. The CIB product wll have
m ni mal exploitation software associ ated or provided.

3.4.2 Source Imagery. Portions of one or nobre source
i mages are nosai ced together to formeach franme file. Source
i mges are othorectified to Mean Sea Level (MSL) using National
| magery and Mappi ng Agency Digital Terrain Elevation Data (DTED)
or other data which provide the required accuracy for the renoval
of terrain relief and other distortions present within the
original source inmagery.

3.4.3 Projection system The CI B product conforns to the
ARC projection system which divides the surface of the earth
ellipsoid into 18 latitudi nal bands, called zones. Zones 1-9
cover the northern hem sphere, and zones 10-18 (A through J,
exclusive of | in CIB) cover the southern hem sphere. Zone 9 and
J cover the polar areas in the northern and southern hem spheres,
respectively. Each nonpol ar zone covers a part of the ellipsoid
between two latitude limts and conpletely encircles the Earth.
The nom nal zone limts for CIB are listed in ML-STD 2411-1
The extents of the CIB zone overlaps are defined in the APPENDI X,
Section A 5.

3.4.4 Distribution franes. The CI B database is conposed of
rectangul ar grids of frames of pixels for each zone and can be
distributed with contiguous or non-contiguous coverage. Each
frame is represented by a discrete file.

3.4.4.1 Imagery Seans. CIB is designed to be seanl ess.
Seam ess is generally interpreted to allow a "shear"” of one pi xel
or less of horizontal displacenent. Source imges are
i ndi sti ngui shabl e except where shear and/or shifts in gray scale
val ues occur as a result of inconsistencies in source inmagery




M L- PRF- 89041A

collection paraneters (e.g., gain values set differently, imges
collected on different dates.) Processing of the source inmagery
into QB wll include a brightness and/or contrast adjustnment in
order to mnimze such differences; however, it typically wll

not be possible to elimnate all visual differences between

nosai ced images. CIB imge data from adj acent franmes abut
exactly to provide unbroken coverage. However, gaps in coverage
may occur as a result of inconplete source imge data. |In the
case where source imagery is extrenely dark or light (e.g.
contains features that are unrecogni zable), data will be enhanced
such that contrast will be heightened over | arge areas and
features are recogni zabl e wi thout further enhancenment by the
user. No artificial seans (i.e., along geocell or frane
boundaries) will be introduced to data during processing from
source to final CIB product except in the case along the degree
boundary where adequate DTED is not avail able for the adjacent
cell. At a mninmum CIB producers should present its approach to
both radi onetric bal anci ng and contrast enhancenent for review
bef ore production begins.

3.4.5 Data file organization. CIB data files are arranged
in a hierarchical directory/subdirectory structure (see FlI GURE
1). The CIB directories and data file, enunerated bel ow, are
fully described in 3.12 and 3.13. Al nanes and | abels, and the
format and structure of directories shall adhere to the
conventions specified in ML-STD 2411

RPF Directory

ble of [frame file (Optional)
ontents f ' sub-level
contents file] directory]s [ Fub-leve ]
directory]
loverview [frame file]s more ...
imagels [frame file]s

(Optional)

FIGURE 1. CIB Directory/File Structure.

a. CIB "root" Directory: Contains [table of contents
file], one or nore directories of [frane file]s and one or nore
[overview image]. The root directory shall be naned “RPF.
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b. [table of contents file]: The [table of contents file]
provi des an overview of the data contents of the distribution
media. The [franme file index section] wthin the [table of
contents file] provides path names to each of the [franme file]s
on the interchange volune. The path nanmes to the [franme file]s
w Il be used by user applications software to locate the [franme
file]s.

c. [franme file directory]s: CIB producers will choose the
nunber of [frame file directory]s in a given volune and
convention for assigning [frame file]s to directories. Each of
the [frane file directory]s on a given interchange vol une shal
be uniquely nanmed in a manner to be determ ned by an authorized
producer. The producers nmay al so assign nested [frane file
directory]s as needed to organize the [franme file]s, using a
vari abl e hi erarchy.

d. [frame file]s: The [frame file]s contain the tiled
i mge and support data for the geographic frames on a CIB
i nterchange volune. A CIB [frane file] includes all N TF and RPF
conponents. Each [franme file] shall include a [header section],
[location section], [coverage section], [conpression section],
[ col or/ grayscal e section], [image section], optional [attribute
section], [related imges section] and [repl ace/ update section]
(only present for replacenents and updates). The [franme file]
nam ng convention shall be in accordance with ML-STD 2411, and
is described in the APPENDI X, Section A 3.6.

e. [Overview imge]s: (Optional)[overview inmges] may be
provi ded on CIB interchange nedia. These indicate graphically
where the [franme file]s are |ocated with respect to political and
ocean boundaries, simlar to the Location D agramon the jewel-
box liner. [Overviewimge]s wll be at the sane |level on the
media as the [table of contents file]. Each [overview imge]
shall include a [header section], [location section],

[ conpressi on section], [color grayscale section], and [inmage
section].

f. |[Read Me/Metadata File]: N MAis resolving issues
associated wth the Executive Order issued on the "Content
Standards for Digital Geospatial Metadata". This docunent is
publ i shed by the Federal Geographic Data Conm ttee and descri bes
all types and formats of netadata. |In conjunction with this
nmetadata file, a READ ME file required by the Defense Information
Systens Agency is in work. N M wll provide anendnents to this
specification in the formof change pages at a |later date to
describe the netadata file and the READ ME file.

3.4.6 Data formats. Data recording shall adhere to the
conventions for logical data recording formats as specified in
section 4.4 of ML-STD 2411, and formatted within an N TF nessage
conformng to ML-STD 2411- 2.

3.5 Franme and subfrane structure.
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3.5.1 Scale and Pi xel spacing. |In the nonpolar zones,
pi xel spacing is the nom nal ground sanple distance (GSD) of the
source image, at nadir, in both the east-west and north-south
directions on the WGS 84 ellipsoid. In the polar zones, pixel
spacing is the mninmal GSD of the source image at nadir in both X
and Y axes of the polar stereographic projection. A nom nal
scale for CIB can be cal cul ated for conparison to National
| mmgery and Mappi ng Agency ARC Digitized Raster Graphics (M L-
PRF- 89007) or Conpressed ARC Digitized Raster G aphics (CADRG
(M L- PRF-89038) by using the foll ow ng equati ons:

CIB scale (Conpared to ADRG = 100 x 10-6 / GSD (1)
ClB scale (Conpared to CADRG = 150 x 10-6 / GSD (2)

a. In the above equations, the "nnn x 10-6" val ue
corresponds to the distance in neters between the pixels that are
scanned on the paper map for the ADRG or CADRG product (100
m crons and 150 m crons, respectively). Dividing this value by
the distance in neters between the sanples on the ground (GSD)
for the CI B product gives the equivalent scale for CIB. As an
exanple, in a 10m CI B product, the equival ent scale as conpared
to ADRGis 100 x 10-6 / 10 or 1:100, 000.

b. Wthin a non polar zone, pixel spacing is fixed in units
of arc-seconds of latitude per pixel and arc-seconds of |ongitude
per pixel.

c. The nunbers of CIB pixels in both l|atitudinal and
| ongi tudi nal directions shall be adjusted so that there are
i ntegral nunmbers of subframes per zone. |In the polar zone, the
nunber of CIB pixels is adjusted so that there is an even nunber
of subframes across the zone in each dinension.

3.5.2 Frane and subfrane tiling.

a. Each franme shall conprise a rectangular array of 1536 by
1536 pixels (2,359,296 pixels). Each frame shall be tiled into a
grid of 6 by 6 subfranmes (i.e., 36 subfranes) Each subfrane
shal | conprise a rectangul ar array of 256 by 256 out put pixels.
Subf ranmes shall be nunbered (0...35) as depicted in FIGURE 2, in
accordance with M L-STD 2411

b. Al frames and subfranes within a zone shall abut in a
mut ual Iy excl usi ve manner w thout any pixel overlap or pixel
redundancy, except as noted in 3.5.4b. The di stance between a
pi xel that falls on a franme or subframe border and its nei ghbor
in the adjacent frame or subfrane shall equal the GSD for the
product. The northern and sout hern boundaries of a zone
generally will not fall exactly on the northern and southern
boundaries of a frame or subfranme. There shall be franme overl ap
bet ween the zones, as defined in 3.5.5.

8
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c. The APPENDI X, Section A 5 Ilists the nunber of franme and
subfranme rows and colums in each zone for the |atitudinal and
| ongi tudinal directions, east-west pixel spacing constants (i.e.,
t he nunber of pixels for 360° |ongitude), and the north-south
pi xel spacing constants (i.e., nunber of pixels contained in 90°
fromequator to pole) for several exanple CIB resol utions.

3.5.3 Nunbering and origin conventions.

a. The nunbering convention shall conformto M L-STD 2411
Al'l index nunbers for pixels wthin a subfrane,
a franme and frames within a zone shall start from0. Rows and
colums of subfranmes in a frame, pixels, and indices in [frame
file] conponents shall be counted fromO. The origin for the
subfranme and pi xel nunbering within frames and subfranmes shall be
fromthe upper left corner. Subfranmes and pixels shall be
The APPENDI X
provi des a set of coordinate conversions between row col um
coordinate of a pixel wthin a frane, and the | atitude and
| ongi tude of the correspondi ng point, based on the coordinate
information provided within the [coverage section] of each [franme

counted in rowmajor order fromthe origin.

file].

subfranes within

<4—— 1536 pixels —p»

256 pi xel s # 0|1 2 31 4] 5

30 131 (32 (333435

256 pixels =

A

6 7
1536 pi xel s
Subf rames —m 14
18 21
24 28

Cl B Frane
6 X 6 Subfranes)

FIGURE 2. B Frane/ Subfrane Structure.

b. In addition, CIB frames nay be considered to form concept ual
“rows” and “columms” within zones. The APPENDI X, Section A 3.6,
uses this concept to define the nam ng convention of franmes for
various resolutions by using the resolution and zone specific
"frame nunber." The rows and columms are nunbered fromO. The
origin for counting nonpolar frame rows and colums is the

sout hernnost | atitude of the zone and 180° west
colums counted in an easterly direction fromthat origin. The

9
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origin for counting polar frames is the lower-left corner of the
pol ar zone, with rows and col ums nunbered fromthat origin.

3.5.4 Nonpol ar franme overl ap.

a. The longitudinal and latitudinal extents of the zones in
the southern hem sphere are identical to those in the northern
hem sphere.

b. Rows of frames fromdifferent zones do not have the sane
| ongi tudi nal extent since the |ongitudinal pixel intervals
differ.

c. For each nonpolar zone N, the top-nost franme row of that
zone corresponds (in latitude) with the bottom nost frane row of
zone N+1 (as depicted in FIGURE 3). Thus the franes at the top
and bottomrows of each zone shall overlap franes of those zones
above and below. In each ARC zone, the lower-left pixel in
lower-left frame file is edge-aligned with the ARC system ori gin.

3.5.5 Frane and subfrane structure for polar regions. The
CIB frane and subfranme structure is unique in the polar regions.
CI B shall use a pol ar stereographic projection, in which
meridians (constant |longitude) are plotted as radii emanating
fromthe poles, and parallels (constant latitude) are plotted as
concentric circles that are centered at the poles.

a. The north and south polar zones, 9 and J, are depicted
in FIGURE 15 and FIGURE 16 in the APPENDI X, Section A 3. These
zones are circular with the pole at the center and the radius
bei ng the distance fromthe pole to approximtely 80° (north or
south) latitude. The polar frame structure is square. The
center frane is positioned with the pole in the exact center of
that frane and the sides of the frame nmaking right angles with
the 0°, 90°E, 180°W and 90°Wneridians. The origin for polar
zone frame rows and colums is the lower-left corner of the zone.
Polar CIB franes are not all oriented along the north-south and
east-west directions. Further detail on the frame structure and
orientation is provided in the APPEND X, Section A 5.

b. The pixel coordinate systemfor polar zones is centered
at the pole. Polar zone pixels are transfornmed from (<X>, <Y>)

pi xel row and col um coordinates to latitude and |ongitude (f, )
coordi nates, as described in the APPENDI X, Section A 3. Pixel
resol utions and sizes are not constant in a left-right or up-down
direction. The nunber of pixels in the polar zone is adjusted so
that there are an even nunber of subframes centered about the
poles. There are an odd nunber of frames with symmetry about the
pol e. The APPENDI X, Section A 5, provides calculations to
conpute average franme pixel resolution

10
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Zone N+1
- L ‘\
Nomnal . il vrrrrrisly, sissssse  BOLLOM WO frame
Zone i rows in Zone N+1
Boundary Frame
Row X
Zone N
Zone N Fr &nme TOp two frame
Row| X- 1 - rows in Zone N
Zong N

FIGURE 3. CIB Zone Boundary Overlap Structure.

3.5.6 Polar zone overlap. Zones 8 and H extend nom nally
to 80°. The overlap provided into the polar zones shall consi st
of the one row of franes that "straddle" the 80° parallel. Polar
data will extend to and include the row of frames that straddle
the 80° parallel.

3.6 Coordinate reference systens.

3.6.1 Nonpol ar coordi nates. Coordinates for row and col umm
pi xel s in the nonpol ar zones are proportional to WSS-84 | atitude
and | ongi tude of features under the Equirectangul ar projection
(as defined in Map Projections—A Wrking Manual, page 90). The
coordi nate conversions for the nonpolar case are in the
APPENDI X, Section A 3, subsections A 3.2 and A 3. 3.

3.6.2 Polar coordinates. Pixel coordinates in the polar
zones are proportional to rectangul ar coordi nates of the
Azi mut hal Equi di stant projection, polar aspect, and spheri cal
form (as defined in Map Projecti ons—A Wrki ng Manual , page 191).
The coordi nate conversions for the polar case are provided in the
APPENDI X, Section A 3, subsections A 3.4 and A 3.5.

3.6.3 WGS-84 coordinates. The WES-84 coordi nates for
| ongitude and latitude in CIB are signed values in the range -
180° = longitude = +180° and -90° = |atitude = +90°.

3.7 Projection distortion. A nomnal GSD is given for the
various CI B products. |In order to viewthe earth ellipsoid as a

11
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flat surface, it nust be projected to a flat plane. This can be
acconpl i shed using a projection which uses |ocalized values in
whi ch franmes could not be seam essly joined. 1In CB, the ARC
proj ection was chosen for use for several reasons including (1)
it provides a way to project the earth such that it is seanl ess
W thin zones, (2) the ARC systemis used by ADRG and CADRG dat a,
which allows applications to nore easily utilize the data types,
and (3) the ARC projection systemretains a high accuracy and
causes mninmal visual distortion.

3.7.1 Nonpol ar distortion. For the nonpol ar zones, sone
m nor visual distortion is present due to a stretch (at the
pol eward | atitude) and shrink (at equatorward |atitude) in the
east-west direction. There is no distortion (i.e., the nom nal
pi xel interval is true) along the parallel at the md-1latitude of
each zone.

3.7.2 Polar distortion. Sonme distortion occurs in the
pol ar zones as a result of the projection of the i mge pixels
into the pol ar stereographic projection. The anmount of the
di stortion and the resulting change in accuracy is mninal.

3.8 Image formats. Each CIB interchange vol unme contains
conpressed, transformed images fromnultiple source images. A
single, worldw de grayscale table exists for CIB data and each
[frame file] includes this worldw de grayscale table in the
[ col or/grayscal e section]. The frame files also include an i mge
deconpr essi on codebook. Each codebook is defined in the
[ conpression section] of the [frane file]. Each partial subfrane
shal |l be padded with “transparent” pixel kernels (see 3.14.1.2)
to forma fully popul ated 256 x 256 matrix of pixels. Enpty
subframes will not be recorded.

3.9 Source support data. Each CIB interchange vol une
contains the follow ng source support data:

a. Header data within the [table of contents file] and
[frame file]s that contain the critical configuration contro
i nformati on needed by software applications.

b. The [table of contents file] that describes the
geogr aphi ¢ boundaries and | ocations of actual data, and pathnanes
to the [frame file]s and their |ocations.

c. Configuration managenent data in the [repl ace/ update
section] which provides the replace/update history of successive
versions or updates to the CIB image data within each frane.
This section is always present with the exception of the first
edition of a [franme file].

d. Attribute data in the [attribute section] that gives
i nportant information about the source inmage(s) such as accuracy
and date of collection.

e. |f graphic overview files are present, they provide a

12
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depiction of the extent and |locations of the [frame file]s on the
i nt erchange nedi a.

3.10 Preparation of source nateri al

3.10.1 Source data. The source data for CIB production are
normal ly digital satellite i mages which can be processed to one
of the data series listed in ML-STD 2411-1. Applicable
ancillary information (e.g., image source, accuracy) included
with the source inmage at the tine of CIB production are included
inthe attribute section of the [frame file]. Source inmagery
data that are nore recent than the current version of a franme
file or contain data that are of higher quality (e.g., less cloud
cover) are candidates for Cl B update data.

3.10.2 Color/grayscal e reduction. During conpression, the
avai |l abl e grayscale values in the source data shall be quantized
to a maxi num 216 gl obal colors in the CIB [franme file]s. (This
allows 8-bit systenms to have 40 colors reserved for overl ays
generated by applications software.) In addition, a 217th entry
with a color table value of zero is included in all CIB frane
files where transparent pixels occur. Thus the CIB color table
contains either 216 or 217 entries dependi ng on whet her
transparent pixels are included in the franme file.(see 3.14.1.2).
A further reduced color table nay be avail abl e, wherein each of
the 217 grayscale values in the primary color table is mapped to
a grayscale value in the reduced col or/grayscal e table through
use of a color/grayscal e conversion table, as defined in M L-STD
2411 and M L-STD-2411-1.

3.10.3 Conpression algorithm For the initial CI B product,
i mge conpression shall be performed using a Vector Quantization
(VQ algorithmthat enploys a 4 x 4 conpression kernel size with
4096 codebook entries. One nethod for the VQ process is
described in the Southard (1992) and Markuson (1994) references.
Future CI B products will allow for additional optional
conpression algorithns (eg. JPEG. CIB data inported fromC B
co- producers shall be unconpressed.

3.11 B vol une support data. Each CI B vol une contains
support information for the [frane files] contained therein.
This information shall consist of a [table of contents file] and
may al so i nclude [overview image]s.

3.11.1 The [table of contents file]. The structure and
data types for the [table of contents file] are conpletely
defined in ML-STD 2411 and M L-STD 2411-1

3.11.2 The [overview inmage]. The [overview inmage] or
[ overview i mage]s are graphics which portray the coverage of the
contents of the CIB volunme. The structure of the [overview
image] is identical to the CIB [frame file], except that it does
not include a [coverage section], [attribute section], [rel ated
i mge section], or [replace/update section]. The nam ng
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convention for the [overview imge]s shall be NNNNNNNN. OVR, where
NNNNNNNN represents a file name that is unique for each [overview
i mage] on a given volune; [overview image]s on different vol unes
may have the sanme file nane. CIB data nmay contain two types of
overview i mages. One [overview inmage] type wll consist of
downsanpl ed versions of the data on the nmedia. The data wll be
downsanpl ed such that |arge and/or distinctive features in the
data can be identified and thus located in the CIB [frane
files]s. The second type of overview image is a | ocation diagram
consisting of a map containing, at a mninmum the political
boundaries of the area surrounding the CIB coverage on the nedia.
A box defining the area of CIB coverage on the nedia will be

i ncl uded on the nmap.

3.12 The [frane file]. The data for each CIB frane is
provided in a distinct [frane file]. Each [frane file] conprises
the | ogi cal sections described bel ow, per ML-STD 2411, and
includes all RPF and NI TF conponents. Starting addresses for
each section conponent within the [frame file] are designated
with [ ocation pointers fromthe start of the [frane file]. CB
conponents are physically distributed wwthin the NI TF nessage, as
described in ML-STD 2411-2. Registered data values for RPF
fields are as specified in ML-STD 2411-1

3.12.1 The [header section]. The [header section] contains
critical configuration control information. The structure and
data types for the [header section] are defined in ML-STD 2411
Val ues that have specific neaning for CIB data are defined bel ow

a. The <little/big endian indicator> for CIB shall be
(00)H, denoting big endian encoding for all distribution nedia.

b. The encoded <governing specification nunber> and
<governi ng specification date> shall refer to editions of this
ClB specification, i.e., ML-PRF-89041A

C. Vol unme ldentification (ID) is required on all disks and
must be identical to the I SO 9660 el even character vol une | abe
witten in the header of the disk. The Volunme |ID nust be unique
to satisfy the requirenent for the mounting of discs in CD ROM
Jukeboxes and on network systens. The Volunme ID (CBrrvvvvssE)
for standard CIB products will consist of the follow ng
i nformati on:

(1) The first four characters are "CBrr", where "CB"
indicates CIB, and "rr" represents the inage pixel resolution of
the data set. ("10" for 10-neter data, "05" for 5-neter, etc.)

(2) The next four characters are "vvvv" and identifies
the JOG Area ldentification Block for the area.

(3) The next two characters are "ss" and represent the

subvol unme | evels of resolution. For 10-neter data the only
option is "00" which covers an entire JOG bl ock. For 5-neter
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data, the nunber set "00, 01, 02, and 03" with each section
covering one-fourth of the area covered by the 10-neter data.

For 1-meter data, the nunber set includes "00" through "99" wth
each section covering 1/100 of the area covered by the 10-neter
data. Character eleven, "E" is the edition nunber, for editions
"1" through "9" of standard data sets.

d. Oher fields are identified by the producer as defined
in ML-STD 2411 or by registered values listed in ML-STD 2411-1

3.12.2 The [location section]. The [location section]
desi gnat es the begi nning byte addresses relative to the beginning
of the file for the sections/conponents in an RPF file. Its
structure and data types shall be as defined in ML-STD 2411
The <conponent id>s are defined within the ML-STD 2411- 1.
Producers and software devel opers shoul d use the addresses
recorded within the [location section] and not *hard-code” them
because the address of a given conponent may vary fromone N TF
message to another. Note: The conponent |ocations (byte
addresses) given in the [location section] are always relative to
the beginning of the file. For CIB data, this is the begi nning
of the NI TF nessage.

3.12.3 The [coverage section]. The [coverage section]
defines the geographic extent of the frame. The structure and
data types for the [coverage section] in the CIB product shall be
as defined in ML-STD 2411. This section includes four sets of
| atitude and | ongitude vertices that shall define the geographic
extent of the [frame file]. The APPEND X, Section A 5,
subsection A 5.1, defines the four paraneters that define the
pi xel resolutions and their intervals.

3.12.4 The [conpression section]. The [conpression
section] is applicable for conpressed data only.

3.12.4.1 VQ CI B conpression. This section shall provide

tabl es of pixel vector codebook val ues necessary to decode the
conpressed i mage for the vector quantization algorithmused for
CIB, they will be used by the application software to deconpress
the image data. The nethod for reconstructing i mages from vector
codebook tabl es and i mage grayscal e values from col or/ grayscal e
| ookup tables is outlined in 3.13.1.1 below. The structure and
data types for the [conpression section] shall be as defined in
M L- STD-2411. The |l ast /conpression |ookup value/ (i.e., index
4095) is used for the transparent kernel (see 3.13.1.2). Values
within the [conpression section] that have specific nmeaning for
Cl B data are defined bel ow

a. The <nunber of conpression | ookup offset records> shal
be 4, as each row of the conpression kernel is stored in a
separate table. Likew se, four [conpression | ookup tables] are
present in the conpression section of each CIB [frane file].

b. The <nunber of conpression paraneter offset records>
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shall be 0, as no other paraneters are required for CI B
conpr essi on.

c. Oher fields are identified by the producer as defined
in ML-STD 2411 or by registered values listed in ML-STD 2411-1

3.12.5 The [color/grayscale section]. The [color/grayscale
tabl e] contains 216 instances of grayscale values that are
pointed to by the indices in the [conpression section]. They
define the grayscale value of a pixel for display or printing
purposes. The CIB product uses a worl dw de col or/ grayscal e
table, which is included within each [frane file]. The structure
and data types for the [color/grayscale section] in the CIB
product shall be as defined in ML-STD 2411. Because there is,
by default, only one "band" in CI B imgery, the nunber of
spectral bands for CIB is defined as one. Values within the
[ col or/ grayscal e section] that have specific neaning for CI B data
are defined bel ow.

a. The <nunber of color/grayscale offset records> shall be
at least one; thus, there is at |east one [color/grayscal e table]
and one associated [histogramtable] in a [frame file]. However,
additional [color/grayscale table]s and associ ated [ hi stogram
table]s nmay be included to provide alternative [col or/grayscal e
table]s for any application that requires it. The user
application software will select the color table that it wll
utilize. The mapping between the primary color/grayscale table
and the alternative color/grayscale table will be provided in a
col or/ grayscal e conversion table, as defined in ML-STD 2411 and
M L- STD-2411-1. The col or/grayscale conversion table is
contained within the [col or conversion subsection] as defined in
M L- STD-2411. The conversion table will be identified by its
<col or converter table id>. For CIB, the primary col or table has
216 grayscal e values (217 val ues when transparent pixels are
present) and its <color/grayscale id> ::= 3. The 217th entry is
used in situations where [frane file]s contain transparent
pi xel s, and is defined as the default transparent pixel entry.

b. A [histogram subsection] shall be provided in each
[frame file] with a [histogramtable] containing 216 (indices O
to 215) [histogramrecord]s, to define the absol ute nunber of
occurrences of each grayscale value in the output pixel file for
the [frame file].

3.12.6 The [inage section].

a. For conpressed data, the [inage section] contains
i ndi ces of VQ conpression kernels in the [conpression section],
that in turn, specify grayscale indices in the primary col or
table within the [color/grayscale table section]. The structure
and data types for the [inmage section] in CIB shall be as defined
in ML-STD-2411. The [subfranme mask table] and [transparency
mask table] are described in ML-STD-2411. A mask subsection
wi |l always be present, and a null value in the subframe mask
table offset will indicate that all subframes are present. Nul
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val ues of (FFFF)H in these tables indicate, respectively, the
subfranmes that contain no data and subfranes that do not have
transparent pixels. Transparent kernels (see 3.13.1.2) may be
used on the edges of the imge. Values within the [imge
section] that have specific neaning for conpressed CIB data are
defined in TABLE 1.

b. For unconpressed data, the [inmage section] contains
grayscale indices in the primary color table. Values within the
[i mage section] that have specific neaning for unconpressed CI B
data are defined in TABLE 2.

3.12.7 The [attribute section]. The [attribute section]
will define ancillary or qualifying data about the overall frane
i mage or areal subsets of the inmage. The structure and data
types for the [attribute section] shall be as defined in ML-STD
2411.

a. Pointers to attributes and one or nore paraneters for
those attributes are enunerated for each areal extent in the
[of fset record]s. The <paraneter offset>s in these records point
to the actual values or codes for the paraneters in the
[attribute record]s.

<nunber of spectral groups> = 1
<nunber of subfranme tables> = 36
<nunber of spectral band tables> = 1
<nunber of spectral band |ines per inmage row> = 1
<nunber of subfranes in east-west or left-right direction> = 6
<nunber of subfranes in north-south or up-down direction> = 6
<nunber of output colums per subframe> = 256
<nunber of output rows per subframe> = 256
<nunber of inmage rows> = 64
<nunber of image codes per row> = 64
<i mage code bit length> = 12
<transparent output pixel code length> = 8
/[ transparent output pixel code/ = 216

TABLE 1. Defined Frane Descriptor Values for Conpressed Cl B Data

<nunber of spectral groups> = 1
<nunber of subfranme tables> = 36
<nunber of spectral band tables> = 1

17




M L- PRF- 89041A

<nunber of spectral band |ines per inmage row> = 1
<nunber of subfranes in east-west or left-right direction> = 6
<nunber of subfranes in north-south or up-down direction> = 6
<nunber of output colums per subfranme> = 256
<nunber of output rows per subfranme> = 256
<nunber of inmage rows> = 256
<nunber of image codes per row> = 256
<i mage code bit length> = 8
<transparent output pixel code length> = 8
/transparent output pixel code/ = 216

TABLE 2. Defined Frane Descriptor Values for Unconpressed Cl B
Dat a.

b. The attribute descriptions and their identifiers and
paraneter descriptions and identifiers for CIB are listed in the
APPENDI X, Section A. 4. The actual val ues/codes used for
<paraneter value>s in [attribute record]s shall be as defined in
M L- STD- 2411- 1.

c. If the areal extent of the values is an entire frane,
then the <areal coverage sequence nunber>s shall be set to zero.
O herwi se, they shall point to an [explicit areal coverage
record] which contains three or nore | atitude/longitude vertices
of the areal extent for the attribute paraneters; the areal
extent may be irregularly shaped.

3.12.8 The [replace/update section]. The [replace/update
section] wll provide the geneal ogy of the [frame file] through
successi ve replacenents and updates. It is included for al
repl acenent and update [frame file]s. The structure and data
types for the [replace/update section] in the C B product shal
be as defined in section 5.1.6 of ML-STD 2411

3.13 Deconpression.

3.13.1 VQ conpressed storage requirenents. Including
overhead, the CIB image data is 8.15:1 conpressed with respect to
t he source i mage dat a.

3.13.1.1 VQ CIB deconpression. All information required
for deconpression of a CIB [frame file] is contained within the
file itself. Software for the deconpression of CI B data should
be witten so that offset values and file structures can change
w t hout needing to nodify the application software. This section
describes the specific paraneters required for the deconpression
of ClI B data.

3.13.1.1.1 Overview. ClB deconpression involves repl acing
codes in the conpressed image with pixel values for use in
di splay or exploitation of the data. This deconpression is done
in a two-step process as shown in FIGURES 4 and 5. A conpressed
subframe consists of a 64 x 64 array of 12-bit codes. Each of
t hese codes, during spatial deconpression is converted to a 4 x 4
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bl ock of deconpressed pixels. Each pixel inthis 4 x 4 block is
an index into the color/grayscale table containing a grayscale
val ue. Wen deconpressed, the output subframe is 256 x 256

pi xels in size. The first 4 x 4 block is in the upper |eft hand
corner of the subfrane. The deconpression continues across the
first row through the first 64 codes. The 65th 12-bit code

(/1 mage code/, nunber 64) is used to deconpress the first 4 x 4
bl ock on the second row of the subfrane. Deconpression continues
inthis “row mgjor” fashion until the entire subfrane has been
spatially deconpressed.

a. The output fromthe spatial deconpression process
descri bed above is a 256 x 256 array consisting of indices to a
color/grayscale table. The nunber of entries in the
color/grayscale table is 216 in cases where no transparent pixels
are present and 217 in cases where transparent pixels are
present. The last entry (index 216) represents “transparent”
pixels in frame files with transparent pixels. The final
deconpression step invol ves deconpressing the subfrane indices
into their nonochromatic (M pixel values. Each of the 216
entries in the CIB color/grayscale table contains a grayscale
value that is in the range 0-255. Section 3.13.1.1.2 and
3.13.1. 1.3 describe the steps of the deconpressi on process in
detail.

Code 0O Code 1 Code 4095
iI'EFiQB{NeOS) 4 Indices |4 Indices 4 Indi‘es
Table 1 Code 0 Code 1 Code 4095
(Row 1) [4 Indices |4 |Indices |4 Indlﬁg§
Table 2 Code 0O Code 1 Code 4095
(Row 2 _[4 Indices |4 Indices -4 I ndigces
Table 3 [ Code O Code 1 Code 4095
(Row 3) |4 Indices 14 Indices |---14 Indiges
Conpr essi on Codebook in
[ conpressi on section] of1)2(3| .. ...
""" 1 Ce
""" 2 e
o sl [ 1 1----
64 X 64 e
12-bit/i mage code/s
in [inmage section] Spatial |y Deconpressed
| mage

FI GURE 4.

Process Flow for CIB Spati al
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Grayscal e i mage

ofrf2fs3y . ....( 11 | | ...
A [ R (N N R Y
Z22 I O N S R R N P
3
..... \ 0 Ivono val ue /
""""""" X M @ s & 2 s s e s oaoa e
............. M
............. M o0 o0 oo o0 o o o0 oo o
Spati al |y Deconpressed M Full'y Deconpressed
Subf r ane M Subframe (256 x 256)
. M
215 M
216 |[M (Trans.)

Col or/ Grayscal e Lookup Table in
[col or/ grayscal e section]

FIGURE 5. Process Flow for Cl B Col or Deconpression.

3.13.1.1.2 |Image deconpression. The Cl B conpression
section contains four [conpression |ookup table]s. Each table
contains the deconpressed pi xel values for one row of the
conpression vector. For a particular /inmage code/, n, there is
an entry in each of the four tables. The resulting deconpressed
pi xel s fromthe four conpression tables can be conbined to forma
single 4 x 4 block. A description of the |ogical steps to
spatially deconpress a 4 x 4 block is provided bel ow.

a. Each /imge code/ has a value ranging fromO to 4095,
representing a particular code word. The /inmage code/ is used as
an index into each of the 4 [conpression | ookup table]s. Each
record of a [conpression | ookup table] contains 4 /conpression
| ookup value/s. Therefore, the /imge code/ indexes a 4 x 4
bl ock of /conpression | ookup value/s (4 per rowwith 4 rows). As
shown in FI GQURE 6, each row of the conpression codebook contains
4096 /conpression | ookup value/s for each row position. Each of
t hese i ndex values ranges fromO to 216 and represents an i ndex
into the [col or/grayscal e table].

b. If a conpressed /inmage code/ in the [inmage section]
contains the value, n, then the 4 x 4 color/grayscale table
i ndi ces, represented as /conpression | ookup value/s in the
[ conpressi on section], can be found first by using the [l ocation
section] to determne the starting byte of the [conpression
section]. If we let the offset to the start of the first
conpression table be represented by A1, then the |ocation of the
first 4 /conpression | ookup value/s for n would be | ocated at the
foll ow ng byte positions within the [conpression section]:

Location for value O, row 0 = A1 + (4 X n) (3)
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Location for value 1, row 0 = A1 + (4 x n) + 1
Location for value 2, row 0 = A1 + (4 x n) + 2
Location for value 3, row O Al + (4 x n) + 3

c. The location of the next row of color/grayscal e indices
(/ conpression | ookup value/s) would be offset 16,384 (4 x 4096)
bytes fromthe start of the first row of values. |If its offset
was A2 then the location of the second 4 values for n (the second
row of 4 color/grayscale table index values) would be at the
foll ow ng byte positions within the [conpression section]:

Location for value 0, row 1l = A2 + (4 x n) (4)
Location for value 1, rowl = A2 + (4 x n) + 1
Location for value 2, rowl = A2 + (4 x n) + 2
Location for value 3, rowl = A2 + (4 x n) + 3

d. The location of the color/grayscale table indices
(/ conpression | ookup value/s) for rows three and four woul d be
simlarly offset by 32,768 bytes and 49, 152 bytes, respectively.
It should be noted that the offset values for each of the
[ conpression | ookup table]s is included in the [conpression
| ookup subsection]. Programmers shoul d al ways exam ne the offset
values to determine the starting |location for each table.

e. To deconpress the first 16 pixels of the inmage frane
file (4 x 4 section of the image |located in the upper-left
corner), the first 12-bit /inmage code/ (/image code/, nunber 0)
woul d be used as an index to the 4 rows of 4 color/grayscale
tabl e indices (/conpression | ookup value/s) in the [conpression
section]. These 16 indices would be used as | ookup val ues for
the [col or/grayscale table], and the 4 rows of 4 grayscal e val ues
woul d be placed in the upper-left corner of the deconpressed
i mge. The deconpression process continues across the colums
and down the rows. In all, 4096 (64 x 64) groups of 4 x 4 pixels
are placed into the output deconpressed i mage for each subfrane.

f. Although the description provided above can be used to
deconpress the i mage by sequentially deconpressing the 4096 (64 x
64) conpression vectors, the order of the deconpression steps may
be nodified. For exanple, sonme applications may choose to
deconpress an entire row of the subfranme at a tinme. This
approach is nmade possible by the four separate conpression tables
for each image row
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Conpression Al gorithm | D
Table O fsets, and Record Count |nformation

[ conpressi on | ookup tabl e]
Byt e Field Description
Al Row 0, Code O, Indices 0,1, 2,3
Al+1 Row 0, Code 1, Indices 0,1, 2,3
Al+2 Row 0, Code 2, Indices 0,1, 2,3
AL+3 Row 0; Code 3 I ndi ces 0,123
A1+16380 Row 0, Code 4095, Indices 0,1,2,3
A2 Row 1, Code O, Indices 4,5,6,7
A2+1 Row 1, Code 1, | ndi ces 4,5,6,7
A2+2 Row 1, Code 2, Indices 4,5,6,7
A2+3 Row 1, Code 3, I ndi ces 4,5,6,7
A2+16380 Row 1, Code 4095, | ndices 4,5,6,7
A3 Row 2, Code O, I ndi ces 8,9, 10, 11
A3+1 Row 2, Code 1, I ndi ces 8,9, 10, 11
A3+2 Row 2, Code 2, I ndi ces 8,9, 10, 11
A$+3 Row 2, Code 3, I ndi ces 8,9, 10, 11
A3+16380 Row 2, Code 4095, | ndi ces 8,9, 10,11
A4 Row 3, Code O, I ndi ces 12, 13, 14, 15
Ad+1 Row 3, Code 1, I ndi ces 12, 13, 14, 15
A4+2 Row 3, Code 2, I ndi ces 12, 13, 14, 15
Ad4+3 Row 3, Code 3, I ndi ces 12, 13, 14, 15
A4+16380 Row 3, Code 4095, I ndi ces 12, 13, 14, 15

FIGURE 6. Exanple File Layout of [conpression section].

3.13.1.1.3 Color/grayscal e deconpression. The
[color/grayscale table] in the [col or/grayscal e section] consists
of 216 entries, (217 when transparent pixels are present), each
containing a 1l-byte value representing a nonochrone (grayscale)
intensity level or transparent pixel value.

a. Each byte that resulted fromthe spatial deconpression
process is used as an index into the color/grayscale table. Each
byte in the spatially deconpressed matrix will be an integer in
the range 0-216. The values are used as | ookup values into the
color/grayscale table. The 216/217 entries in the
col or/ grayscal e table contain nonochrone values in the range 0 -
255, arranged as shown in FIGURE 7. Entry 217 (index 216) is
reserved for “transparent” pixels, for cases where the data is
m ssing or not available at the given geographic |ocation. The
grayscale value in the CIB color/grayscale table for entry 217
(i ndex 216, for transparent pixels) is O.
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c. Avalue of min the spatially deconpressed subfrane can
be used to determ ne the values of a pixel in the output inage
first by using the [location section] to determne the starting
byte of the [color/grayscale section]. |If we |let B represent the
offset to the [color/grayscale section], then the location of the
nmonochromatic value for mwould be | ocated at byte position B+m
within the [col or/grayscal e section].

d. To reconstruct the image, each 1-byte el enent fromthe
spatially deconpressed matrix 1is replaced by the nonochronmatic
val ue that was derived during col or/grayscal e deconpression. The
grayscale matrix obtained fromthis step becones the deconpressed
Cl B subf rane.

3.13. 1.2 Transparent pixels. Subfranmes that are partially
filled by the i mage coverage area are padded with transparent
pi xel s whose index values are set to O during data production. A
4 x 4 kernel in a subframe that contains at | east one transparent
pi xel is replaced by the 12-bit /imge code/, represented by
i ndex 4095. This entry represents a transparent kernel in any
frame that contains transparent pixels. [If no transparent pixels
are present then index 4095 will be used for grayscal e val ues.
The | ast <col or/grayscale elenent> in franmes contai ni ng
transparent pixels (index 216 in the [color/grayscale table]) is
set to O (black) to represent a transparent pixel. |If
application software encounters index 4095 in a frame contai ni ng
transparent pixels, it nay deconpress to display black, or remap
the transparent kernel to a systemspecific transparent col or.

Col or/ Grayscal e Tabl e I nformation, including
Tabl e O fsets and Record Counts

[ col or/ grayscal e table]s

Byte Fi el d Description

B | ndex O M

B+1 | ndex 1 M

B+2 | ndex 2 M

Eii :RSSQ 2 M G ayscal e I ndices
B+215 | ndex 215 M T i
B+216 | ndex 216 O - ransparen

FIGURE 7. Exanple File Layout of [color/grayscale section].

3.14 CD ROM | abeling and packaging. CD ROM | abeling, and
| abeling on the cardboard sleeve, or jewel case liner/information
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bookl et, as applicable, shall be in accordance with N MA
Instruction NI 8955.1 (DRAFT), Cuidelines for Labeling the
Nat i onal |magery and Mapping Agency's CD-ROMs, Printing and

Fi ni shing of Jewel Case Liners/Cardboard Sl eeves, and |Information
Bookl ets. Method of packagi ng (cardboard sl eeve or jewel case)
shall be as specified in the contract (see 5.1).

3.14.1 CD labeling. Labeling of CIB CDs shall be in
accordance with NIMA Instruction N 8955.1 (DRAFT).

3.14.1.1 Product specific itens. CIB specific exanples are
shown in NI MA Instruction NI 8955.1 (DRAFT)

3.14.1.1.1 Catalog indexing. Each CO-ROMin the CIB
library shall be indexed to facilitate configuration nmanagenent,
i ncl udi ng updates, additions, and replacenents. The format
convention of the al phanuneric value of a bar-coded N MA
reference nunber for standard CIB distributionis a fifteen
character identifier according to the follow ng description:

a. The first five positions are "CBrrX" or "CBrrS",
where "CB" indicates this is CIB, "rr" is the inmage pixe
resolution ("10" for 10 nmeter data, "05" for 5 neter, etc.), and
the final character is either an "X' indicating this is a
standard production set or an "S" if it a special production set.

b. The remaining ten characters are "aannss <bl ank>
<bl ank> <bl ank> <bl ank>" and identify the specific data set. The
data set identifier for 10-, 5-, and 1-neter data resolution sets
i s al phanuneric designator "aannss". The first two characters
"aa" of the designator are al phabetic, begin with either the
letter "S" or "N' (for northern or southern hem sphere) and end
with the letter "A" through "U'" (which represents a 4 degree
| atitudi nal band (or row) starting with band "A" at the equator
and proceedi ng northward or southward in bands of four degrees).
The next two characters of the al phanuneric designator "nn" are
numeric and refer to the 6 degree |ongitudinal dinension (or
columm) of the JOG bl ock, beginning at 180 degrees | ongitude
(bl ock 01) and proceedi ng eastward in 6 degree increnents. The
next two nunbers of the designator "ss" are numeric and represent
the data sections of CIB data. For 10-neter data the only option
is "00" which covers an entire JOG section. For 5-neter data,

t he nunber set includes "00, 01, 02, and 03", with each section
covering one-fourth of the area covered by the 10-neter data.
For 1-meter data, the nunbers are from"00" through "99" with
each section covering 1/100 of the area covered by the 10-neter
dat a.

3.14.1.2 Volune identifier. This should be identical to
the el even characters of the Volune Identifier (first eleven
characters of the |1SO 9660 Volunme Identifier (32 characters
avail able) witten on the header of the disk (see M L-HDBK-9660).

3.14. 2. | nformati on bookl et. | nformati on bookl ets shall be
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provided for each CIB CD. Labeling of the CIB information
bookl et covers shall be in accordance with NIMA Instruction N
8955.1. Wien used in conjunction with the jewel case, the front
cover of the information bookl et al so serves as the front cover
of the case.

4. VERI FI CATI ON

4.1 dCassification of inspection. The inspection
requi renents specified herein are classified as foll ows:

a. First article inspection (see 4.2).
b. Conformance inspection (see 4.3).
4.2 First article inspection. Wen a first article

inspection is required (see 3.1 and 6.2), it shall be exam ned as
specified in 4.3.1, and tested as specified in 4. 3. 2.

4.3 Confornmance inspection. Quality conformance inspection
shal | include the exam nation of 4.3.1 and the tests of 4.3.2.

4.3.1 Exam nation. The database shall be exam ned for
conpliance with the requirenents specified in section 3. Unless a
wai ver has been granted non conpliance with any of the specified
requi renents shall constitute cause for rejection

4.3.2. Tests A CD-ROM sanple determ ned by the contracting
of ficer shall be tested for conpliance in the foll ow ng areas:

a. Data verification on a byte-for-byte basis of disc
master fromoriginal (raw, prepared, or prenastered) data.

b. Data verification on a sector-by-sector basis of each
di sc master or son against a pressed surrogate using error-
correction coding.

c. 1SO 9660 and | SO 10149 conpli ance.

d. Any other quality control procedures defined by the
contracting officer.

4.4 CGovernnent Furni shed Material. The contractor shal
not duplicate, copy, or otherw se reproduce the MC&G property for
t he purposes other than those necessary for the performance of
the contract.

4.5 CGovernnent property surplus. At the conpletion of the
contract, the contractor, as directed by the contracting officer,
shal |l either destroy or return to the governnment all governnent -
furni shed MC&G property not consuned in the perfornmance of the
contract.

5. PACKAG NG
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5.1 Packagi ng. For acqui sitions purposes, the packaging
requi renents shall be as specified in the contract or order (see
6.2). Wien actual packaging of material is to be perfornmed by DoD
personnel, these personnel need to contact the responsible
packagi ng activity to ascertain requisite packagi ng requirenents.
Packagi ng requirenents are naintai ned by the Inventory Control
Poi nt's packaging activity within the Mlitary Departnent or
Def ense Agency, or within the Mlitary Departnent's Systens
Command. Packaging data retrieval is available fromthe managi ng
MIlitary Departnent's or Defense Agency's automated packagi ng
files, CD ROM products, or by contacting the responsible
packagi ng activity.

6. NOTES
(This section contains information of a general or explanatory
nature that may be hel pful, but is not mandatory.)

6.1 Intended use. This specification is intended to
provi de guidelines for the preparation and use of CIB data to
support various mlitary weapons, C3l theater battle nmanagenent,
m ssi on planning, and digital noving map systens. CIB data is
not a commercial product and is releasable only to DoD and its’
associ ated contractors.

a. CIB image data is of appropriate size and quality for
use in mlitary command and control systens, 